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discharge conditions include conditions such as a 
discharge system, a discharge speed, and a 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A nozzle and a distributive-pouring pump connected via piping to said nozzle, A 
pressure sensor connected to said piping, and when making said nozzle advance into an oil 
level of an object fluid and attracting an object fluid, A syneresis timing determining means 
which judges syneresis timing which is based on a pressure wave form detected by said 
pressure sensor, and raises said nozzle after suctioning operation completion of said 
distributive-pouring pump, An implication, a distributive-pouring device, wherein said nozzle 
can pull up from said object fluid to said syneresis timing. 
[Claim 2]The device comprising according to claim 1 : 

A means by which said syneresis timing determining means calculates inclination of said 

pressure wave type after operation completion of said distributive-pouring pump. 

A means to determine said syneresis timing when said inclination fulfills flattening conditions. 

[Claim 3]ln the time of suction of a nozzle, a distributive-pouring pump connected via piping to 
said nozzle, a pressure sensor connected to said piping, and an object fluid by said nozzle, A 
physical-properties estimation means which is based on a pressure wave form detected by 
said pressure sensor, and presumes the physical properties of said object fluid, A distributive- 
pouring device characterized by breathing out said object fluid according to said set-up 
discharge condition including a discharge condition set part which sets up a discharge 
condition at the time of regurgitation of an object fluid by said nozzle according to said 
presumed physical properties. 

[Claim 4]A distributive-pouring device, wherein said discharge condition set part chooses a 
regurgitation method of either an air regurgitation method which separates said nozzle from an 
oil level and performs regurgitation, and a regurgitation method in liquid which contacts said 
nozzle on an oil level and performs regurgitation in the device according to claim 3. 
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[Claim 5]ln the device according to claim 4, said discharge condition set part, In the case of 
said air regurgitation method, working speed of a distributive-pouring pump, an operation 
amount of a distributive-pouring pump, A distributive-pouring device determining at least one in 
reversing operation start timing of a distributive-pouring pump, and the amount of reversing 
operation of a distributive-pouring pump, and determining at least one of the standby time to a 
syneresis after working speed of a distributive-pouring pump, and operation of a distributive- 
pouring pump in the case of said regurgitation method in liquid. 

[Claim 6]A nozzle and a distributive-pouring pump connected via piping to said nozzle, A 
pressure sensor connected to said piping, and when making said nozzle advance into an oil 
level of an object fluid and attracting an object fluid, A flattening stage judging means which is 
based on a pressure wave form detected by said pressure sensor, and judges a flattening 
stage of a pressure after suctioning operation completion of said distributive-pouring pump, A 
syneresis timing determining means which judges syneresis timing of said nozzle according to 
said flattening stage, A viscosity estimation means which presumes viscosity of said object 
fluid based on a return period from after said suctioning operation completion to said flattening 
stage, A distributive-pouring device characterized by setting up said syneresis timing and said 
discharge condition accommodative according to said object fluid including a discharge 
condition set part which sets up a discharge condition of said object fluid according to said 
presumed viscosity. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to suction according to the physical 
properties of the object fluid, and control of the regurgitation about a distributive-pouring 
device. 
[0002] 

[Description of the Prior Art]A distributive-pouring device is a device which attracts the fluid in a 
container and carries out the regurgitation of the fluid to 1 or two or more of other containers by 
a nozzle. At the time of fluid suction, a nozzle is inserted into an oil level and, specifically, 
suction of a fluid is made by carrying out suctioning operation of the distributive-pouring pump 
(syringe pump) connected to the nozzle. Incidentally, according to the oil-level descent 
accompanying fluid suction, a nozzle location is also followed and lowering controls are usually 
carried out. 

[0003]lmmediately after suctioning operation completion of a distributive-pouring pump, the 
inside of a nozzle still serves as negative pressure (it is low pressure from atmospheric 
pressure), and a fluid is succeedingly absorbed in a nozzle until the pressure in a nozzle 
therefore becomes close to atmospheric pressure. And when a pressure equilibrium is 
planned, it stops and suction completes movement of the fluid into a nozzle. In this case, it 
depends for a period (waiting period) until suction (movement) of a fluid is substantially 
completed from the suctioning operation completion time of a distributive-pouring pump on the 
physical properties (especially viscosity) of a fluid depending on suction quantity till then, a 
suction speed, etc. In the device, the syneresis timing which pulls up a nozzle upwards after 
suction on the assumption that the waiting period which can also attract such a fluid certainly 
was conventionally set up uniformly supposing the fluid with the highest viscosity. 
[0004]On the other hand, even if the discharge velocity and the amount of discharging (the 
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amount of reversing operation performed in order to improve a liquid piece at the telophase of 
the air regurgitation is included) of a distributive-pouring pump are the same at the time of the 
regurgitation (case of the air regurgitation method mentioned especially later), By the 
difference in the physical properties (especially viscosity) of a fluid, a difference arises in actual 
discharge quantity in many cases. If viscosity is low, the direction which raised discharge 
velocity can shorten distributive-pouring processing time. However, in the device, the 
discharge condition was conventionally set up uniformly supposing the fluid with the highest 
viscosity. 

[0005]As a regurgitation method, the air regurgitation method and the regurgitation method in 
liquid are known. In the state where other fluids are already poured into the discharge 
destination container, the aforementioned air regurgitation method is a method which performs 
the regurgitation rather than the oil level in the container concerned in the upper part, when 
carrying out the regurgitation of other fluids. According to this method, problems, such as 
contamination produced when the fluid in a container adheres to a nozzle tip, can be 
prevented. Since only the fluid to pour distributively has adhered to the nozzle tip, in the case 
of a disposable nozzle tip, reuse of a chip can be performed when pouring the same fluid 
distributively again. In the case of a non disposable nozzle tip, the washing process of a nozzle 
can be skipped. However, when the viscosity of the fluid which carries out the regurgitation is 
very high, it is difficult to secure distributive-pouring accuracy, or, generally it needs to make 
discharge velocity small. On the other hand, in the state where other fluids are already poured 
in into the discharge destination container, the aforementioned regurgitation method in liquid is 
a method which makes a nozzle (tip) advance into the oil level in the container concerned, and 
carries out the regurgitation of the fluid, when carrying out the regurgitation of other fluids. 
Even if the nozzle tip is not touching an oil level in front of the regurgitation, it is contained in 
the regurgitation method in liquid also when the oil level after the regurgitation becomes a 
position higher than a nozzle tip. According to this method, even if the viscosity of the fluid 
which carries out the regurgitation is high, the regurgitation can be performed comparatively 
smoothly and there is an advantage that a liquid piece is also good. However, when other 
fluids are already contained in the discharge destination container, other fluids in a container 
adhere to a nozzle tip, and, as a result, problems, such as contamination, arise, or processing 
of nozzle washing etc. becomes indispensable. 

[0006]Thus, although there are merits and demerits in two regurgitation methods, in the 
device, only one of methods is conventionally adopted for each device of every. The device 
indicated to JP,5-107174,A can be raised as a distributive-pouring device with a measurement- 
of-viscosity function. This device seems however, not to change an operating condition 
according to the measured viscosity. 

[0007]This invention is made in view of above-mentioned conventional SUBJECT, and the 
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purpose is to raise distributive-pouring processing efficiency according to the physical 
properties of the fluid used as the candidate for distributive pouring. 
[0008]Other purposes of this invention are enabling it to reduce the suction treatment time of 
the fluid as much as possible according to the physical properties of the fluid used as the 
candidate for distributive pouring. 

[0009]Other purposes of this invention are setting up the operating condition at the time of the 
optimal regurgitation, and raising distributive-pouring accuracy by this according to the physical 
properties of the fluid used as the candidate for distributive pouring, and enabling it to reduce 
regurgitation processing time. 
[0010] 

[Means for Solving the Problem](1) To achieve the above objects, this invention, A nozzle and 
a distributive-pouring pump connected via piping to said nozzle, A pressure sensor connected 
to said piping, and when making said nozzle advance into an oil level of an object fluid and 
attracting an object fluid, A syneresis timing determining means which judges syneresis timing 
which is based on a pressure wave form detected by said pressure sensor, and raises said 
nozzle after suctioning operation completion of said distributive-pouring pump, Said nozzle can 
pull up from said object fluid to an implication and said syneresis timing. 
[001 1]According to the above-mentioned composition, when attracting an object fluid by a 
nozzle, syneresis timing of a nozzle is judged from a pressure wave form after suctioning 
operation completion of a distributive-pouring pump. Here, if it responds to the physical 
properties of an object fluid, and pressure wave forms after suctioning operation completion 
differ, respond to the pressure wave form and syneresis timing is judged, the minimum suction 
time can be set up according to viscosity of an object fluid. 

[0012]Desirably, said syneresis timing determining means contains a means to calculate 
inclination of said pressure wave type after operation completion of said distributive-pouring 
pump, and a means to determine said syneresis timing when said inclination fulfills flattening 
conditions. 

[0013](2) To achieve the above objects this invention, A nozzle and a distributive-pouring 
pump connected via piping to said nozzle, A physical-properties estimation means which is 
based on a pressure wave form detected by said pressure sensor at the time of suction of a 
pressure sensor connected to said piping and an object fluid by said nozzle, and presumes the 
physical properties of said object fluid, According to said set-up discharge condition, said 
object fluid is breathed out including a discharge condition set part which sets up a discharge 
condition at the time of regurgitation of an object fluid by said nozzle according to said 
presumed physical properties. 

[0014]Since according to the above-mentioned composition pressure wave forms at the time of 
those suction differ when the physical properties of an object fluid differ, it is based on the 
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pressure wave form, the physical properties of an object fluid are presumed, and a suitable 
discharge condition is set up according to the physical properties. When presuming physical 
properties (especially viscosity) from a pressure wave form, it may be made to use 
characteristic quantity, such as a standup (rapid rise (return) period of a pressure) of falling in 
early stages of suction (between falling phases with a rapid pressure, or its rapid failure-of- 
pressure width), and a telophase of suction, or its rapid pressure-buildup width. 
[001 5] Desirably, said discharge condition set part chooses a regurgitation method of either an 
air regurgitation method which separates said nozzle from an oil level and performs 
regurgitation, and a regurgitation method in liquid which contacts said nozzle on an oil level 
and performs regurgitation. In the case of said air regurgitation method, desirably said 
discharge condition set part Working speed of a distributive-pouring pump, At least one in an 
operation amount of a distributive-pouring pump, reversing operation start timing of a 
distributive-pouring pump, and the amount of reversing operation of a distributive-pouring 
pump is determined, and, in the case of said regurgitation method in liquid, at least one of the 
standby time to a syneresis after working speed of a distributive-pouring pump and operation 
of a distributive-pouring pump is determined. 

[0016]Usually, an air regurgitation method is chosen, and when especially viscosity is high, it 
may be made to choose regurgitation in liquid. In this case, exchange of a nozzle (or nozzle 
tip), nozzle washing, etc. are made if needed. Generally, if viscosity is low, discharge velocity 
will be enlarged, and discharge velocity will be made small if viscosity is high. Thereby, 
distributive-pouring processing speed improves. Here, conditions (inversion timing, the amount 
of reversing operation, etc.) of inversion suctioning operation in an air regurgitation completion 
time are also further included in a discharge condition. 

[0017](3) To achieve the above objects this invention, A nozzle and a distributive-pouring 
pump connected via piping to said nozzle, A pressure sensor connected to said piping, and 
when making said nozzle advance into an oil level of an object fluid and attracting an object 
fluid, A flattening stage judging means which is based on a pressure wave form detected by 
said pressure sensor, and judges a flattening stage of a pressure after suctioning operation 
completion of said distributive-pouring pump, A syneresis timing determining means which 
judges syneresis timing of said nozzle according to said flattening stage, A viscosity estimation 
means which presumes viscosity of said object fluid based on a period from after said 
suctioning operation completion to said flattening stage, According to said object fluid, said 
syneresis timing and said discharge condition are set up accommodative including a discharge 
condition set part which sets up a discharge condition of said object fluid according to said 
presumed viscosity. 
[0018] 

[Embodiment of the InventionJHereafter, the suitable embodiment of this invention is described 
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based on a drawing. 

[0019]The entire configuration of the distributive-pouring device concerning this invention is 
shown in drawing 1 as a block diagram. In drawing 1 , the nozzle 10 comprises the nozzle base 
14 and the nozzle tip 12 in this embodiment. The nozzle base 14 is constituted by the metal of 
pipe shape, etc., and the upper bed side of the nozzle tip 12 fits into the lower end side. The 
nozzle tip 12 is constituted by transparent members, such as resin, and it can detach and 
attach freely to the nozzle base 14 as mentioned above. The nozzle tip 12 is used as what is 
called a disposable type. 

[0020]The nozzle 1 0 constituted as mentioned above is connected to the distributive-pouring 
pump 18 via the piping 16. It is constituted by the air tube etc. and the piping 16 is constituted 
by the piston 24 at which the distributive-pouring pump 18 moves in the syringe 22 and its 
inside. If the pressure in the nozzle 10 will increase, the regurgitation of a fluid will be 
performed, if the piston 24 is advanced to the syringe 22, and the piston 24 is retreated to the 
syringe 22 on the other hand, the pressure in the nozzle 10 will become low, namely, it will 
become negative pressure, and suction of a fluid will be performed. 
[0021 ]ln this embodiment, the pressure sensor 20 is connected to the piping 16, and it is 
outputted to the control section 32 which the signal outputted from the pressure sensor 20 
mentions later via the sensor signal output circuit 26. 

[0022]The distributive-pouring pump 18 is driven by the pump drive part 28, and the pump 
drive part 28 is controlled by the control section 32. The nozzle transportation part 30 conveys 
the three dimensional direction of the nozzle 10, and this nozzle transportation part 30 is also 
controlled by the control section 32. 

[0023]ln this embodiment, the viscosity table 34 connected to the control section 32 is a table 
for determining the viscosity of a fluid according to period deltat mentioned later (presumption), 
and uses for and explains drawing 4 later about the example. The discharge condition table 36 
is a table for setting up a discharge condition according to the viscosity of the determined fluid, 
and uses for and explains drawing 5 later about the example. 

[0024]ln the distributive-pouring device constituted as mentioned above, the fluid (object fluid) 
100 accommodated in the container 6 by the nozzle 10 is attracted. This is shown by the 
numerals 100A in drawing 1 . The attracted fluid 100A is breathed out in other containers 8. 
Under the present circumstances, depending on the case, other fluids 102 are beforehand 
breathed out in other containers 8. As a regurgitation method of the fluid 100A, the air 
regurgitation method mentioned above or the regurgitation method in liquid can be chosen in 
this embodiment. 

[0025]Operation and the pressure wave form of a distributive-pouring pump match, and are 
shown in drawing 2 . In drawing 2 , (A) shows operation of the distributive-pouring pump 18 
shown in drawing 1 , and the portion into which the waveform rose in the figure shows the 
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period when the distributive-pouring pump 18 is performing suctioning operation. The pressure 
wave form shown in (B) shows the pressure variation at the time of suction observed by the 
pressure sensor 20 shown in drawing 1 . In here, A shows the timing of a suctioning operation 
start of the distributive-pouring pump 18, B shows the finishing timing of the suctioning 
operation of the distributive-pouring pump 18, and C shows the return timing in which the 
pressure wave form carried out flattening. 

[0026]Namely, in the case where a fluid with a certain viscosity is attracted as shown in 
drawing 2 (B), A pressure will fall in the negative pressure direction from immediately after the 
suctioning operation start rapidly, a pressure will decrease with fixed inclination after that, a 
pressure will rise rapidly in the atmospheric pressure direction with the end of suctioning 
operation, and it will converge gently-sloping to fixed negative pressure after that. In this case, 
deltat shows the return period until a pressure carries out flattening and returns after the end of 
suctioning operation. 

[0027]The timing which pulls up a nozzle from the fluid which the above-mentioned return 
period deltat was specified and became a candidate for suction in this embodiment based on 
the return period deltat, for example, That is, the physical properties of the fluid which 
syneresis timing was determined and became a candidate for suction based on the return 
period deltat, especially viscosity are presumed. And the discharge condition of the optimal 
fluid concerned is set up according to the viscosity. 

[0028]That is, return period deltat is greatly dependent on the viscosity of the fluid used as the 
candidate for suction, when viscosity is high, return period deltat becomes long, and when 
viscosity is low, return period deltat becomes short. Then, the viscosity of a fluid is presumed 
by the return period deltat. Of course, the return period deltat can presume the viscosity of a 
fluid with sufficient accuracy by referring to the value of deltat, after taking those known 
parameters into consideration in order to be dependent on a suction speed, suction quantity, 
etc. 

[0029]ln this embodiment, although viscosity is presumed with it with reference to return period 
deltat as mentioned above, As other characteristic quantity which carries out the index of the 
physical properties of a fluid, as shown in drawing 2 , the pressure reduction width b at the time 
of falling at the time of the early stages of suction, pressure-buildup width b' at the standup 
time of the pressure after the end of suction, etc. can also be used, and they are also available 
as a function of viscosity. It may be made to presume viscosity with more sufficient accuracy 
combining two or more characteristic quantity. 

[0030]To the suction quantity mentioned above and a suction speed being known, although the 
viscosity of a fluid is strange, Syneresis timing etc. were determined on the assumption that 
the highest viscosity assumed in the former, but according to this embodiment, strange 
viscosity is presumed and there is an advantage that it can determine the optimal syneresis 
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timing. It is possible to set up the operating condition of the optimal regurgitation value 
according to the presumed viscosity so that it may explain in full detail behind. 
[0031]An example of the technique for determining the above-mentioned return period deltat is 
shown in drawing 3 . In drawing 3 , the pressure wave form from suctioning operation finishing 
timing to return timing is shown selectively. The difference of the pressure value measured for 
every predetermined sampling period within this period calculates, and it is judged as that in 
which the pressure carried out flattening with the time of that difference becoming smaller than 
the predetermined decision value K. Absolute value deltaP of two pressure P in two adjoining 

timing, a certain timing T. and T. + , and P specifically calculates, Return timing is determined 

with the time of the deltaP becoming smaller than the decision value K, and return period deltat 
is determined simultaneously with this. Of course, the technique shown in drawing 3 is an 
example, and can also use other techniques besides this. Anyway, when the conditions 
regarded as supervising the inclination of a pressure wave form and the inclination being flat 
are fulfilled, it is desirable to judge return timing. 

[0032]The example of the viscosity table 34 shown in drawing 1 is shown in drawing 4 . This 
viscosity table 34 is a table for determining viscosity from the above-mentioned return period 
deltat in the case of a certain suction quantity and a certain suction speed, and suction 
quantity, a suction speed, and viscosity according to the combination of return period deltat are 
table-ized. Of course, it may be made to ask for viscosity by a functional form. If suction 
quantity, a suction speed, etc. are always constant, viscosity can also be determined as a 
meaning from return period deltat. 

[0033] Incidentally, as for such a table, it is desirable for an experiment etc. to determine 
beforehand. 

[0034]The example of the discharge condition table 36 shown in drawing 1 is shown in drawing 
5. This discharge condition table corresponds to the above air regurgitation, and is a table 
where the regurgitation stroke (discharge quantity) was matched for every combination of 
discharge velocity, viscosity, and the amount of target distributive pouring (discharge quantity). 
As for such a table, it is desirable to create by experiment etc. beforehand like the above- 
mentioned viscosity table 34. It may be made for the functional form which made the 
parameter discharge velocity, viscosity, and the amount of target distributive pouring without 
also being able to constitute a discharge condition table incidentally on the assumption that it if 
discharge velocity is constant, and being based on a table format to determine a regurgitation 
stroke. 

[0035] Incidentally, in this embodiment, when the control section 32 determines a discharge 
condition and viscosity is beyond a predetermined value, the regurgitation in liquid is chosen, 
and when other, the air regurgitation is chosen. When the air regurgitation is chosen, it opts for 
the regurgitation stroke (and discharge velocity) according to the discharge condition table 36. 
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When the regurgitation in liquid is chosen, the regurgitation stroke according to the amount of 
target distributive pouring is set as a meaning, and discharge conditions, such as standby time 
from discharge velocity and pump operation finish to the syneresis of a nozzle tip, are 
determined according to the presumed viscosity. In this embodiment, when performing the air 
regurgitation, the reversing operation of the distributive-pouring pump 18 is made at the time of 
regurgitation completion, and it is controlled so that a liquid piece becomes better by this. Also 
in this case, it is desirable that it is made to determine according to the presumed above- 
mentioned viscosity about the timing of that reversing operation start, its operation amount, 
etc. 

[0036] Incidentally, since such reversing operation is that to which only a minute stroke is 
performed, it is good also as fixed conditions for not being based on viscosity about it. 
[0037]Next, it explains, referring to drawing 1 f or the example of the distributive-pouring device 
shown in drawing 1 using drawing 6 of operation. 

[0038]First, in S101, the nozzle 10 is positioned on the container 6 which accommodated the 
fluid 100 used as the candidate for suction, and the nozzle 10 is pulled down caudad. In S102, 
predetermined oil-level detection is performed, and when the tip of the nozzle 10 advances 
about 2 mm under the oil level of the fluid 100, for example, descent of the nozzle 10 is 
stopped. 

[0039]ln S103, the suctioning operation of the distributive-pouring pump 18 is started. The fluid 
100 will specifically be absorbed via the tip opening by this in the nozzle tip 12 in the nozzle 

10. 

[0040]ln this case, although an oil level descends in connection with that suction, in this 
embodiment, the lowering controls of the position of the nozzle 10 accompanying descent of 
that oil level are made in S104. 

[0041 ]ln S105, when it is judged that suction of the fluid 100 completed only predetermined 
suction quantity, the suctioning operation of the distributive-pouring pump 18 is completed. 
[0042]Then, in S106, as drawing 2 (B) showed, change of the pressure wave type after the 
end of suctioning operation is supervised, and it is judged sequentially whether a pressure 
gradient fulfills flattening conditions. As specifically shown in drawing 3 , when difference value 
deltaP of the pressure for every fixed time is compared with the decision value K and the 
difference value deltaP becomes smaller than the decision value K, it is judged with return 
timing, and the nozzle 10 can pull up up by S107 by making the return timing into syneresis 
timing. Thus, since it is possible to pull up the nozzle 10 promptly with the time of a pressure 
returning to a predetermined value, the minimum nozzle waiting period can be set up 
according to the viscosity of a fluid, and it is possible to aim at reduction of suction time. 
[0043]ln the above S107, by referring to the viscosity table 34 mentioned above from return 
period deltaT with the nozzle rise, the viscosity of a fluid is presumed and a discharge 
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condition is further set up by the discharge condition table 36 etc. according to the presumed 
viscosity. This is performed by the control section 32. In this case, in the case of selection of 
regurgitation methods, such as an air regurgitation method mentioned above to the discharge 
condition, and a regurgitation method in liquid, and the air regurgitation, In the case of [, such 
as discharge velocity, stroke quantity at the time of the regurgitation, and inversion suctioning 
operation conditions, ] the regurgitation in liquid, the conditions of everything that is called the 
standby time to discharge velocity and a nozzle-tip syneresis, etc. are included. 
[0044]Anyway, since the viscosity of a fluid serves as known, the optimal discharge condition 
according to the viscosity will be chosen. 

[0045]ln S108, the nozzle 10 is conveyed, it is positioned on the container 8 of the 
regurgitation point, and the nozzle 10 is pulled down caudad after that. In S109, according to 
the regurgitation method selected by S107, the nozzle 10 is positioned on an oil level (i.e., the 
air), or the tip of the nozzle 10 is positioned in liquid. 

[0046]Discharging of the distributive-pouring pump 18 is started and the flattery rise of the 
nozzle 10 is carried out upwards with the rise of an oil level by S1 1 1 after that S1 10 if needed. 
Of course, when performing the air regurgitation further rather than a gone up part of an oil 
level in the upper part, the process of S1 1 1 is unnecessary. 

[0047]ln S1 12, discharging of the distributive-pouring pump 18 is ended with the time of it 
being judged that the fluid of the amount of target distributive pouring, i.e., target discharge 
quantity, was breathed out. 

[0048]ln S1 13, it is judged according to the regurgitation in liquid, or the air regurgitation 
whether inversion suctioning operation is made to perform. In the case of the air regurgitation, 
in S114, operation of the distributive-pouring pump 18 is converted into suctioning operation 
for the liquid piece at the tip of a nozzle tip, and the inversion suctioning operation concerned 
is completed in S1 15 after that. 

[0049]ln S1 16, when it is judged whether the re-regurgitation about the same fluid is performed 
and it continues such distributive-pouring operation by the nozzle 10, repeat execution of each 
process from the above S108 is carried out, and discharging is performed also in such a case 
according to the discharge condition set up by S107. 

[0050]ln S1 17, processing of exchange of the nozzle tip 12, etc. is made if needed, and this 
routine is completed after that. And repeat execution of each process from S101 is carried out 
again if needed. In the above-mentioned embodiment, although the disposable type nozzle tip 
12 was used, when, using a non disposable type nozzle, of course, the same technique as the 
above can be applied. 
[0051] 

[Effect of the lnvention]As explained above, according to this invention, it is possible to raise 
distributive-pouring processing efficiency according to the physical properties of the fluid used 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 12/7/2009 



JP,2003-028886,A [DETAILED DESCRIPTION] Page 1 0 of 1 0 

as the candidate for distributive pouring. 
[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the lnvention]Especially this invention relates to suction according to the physical 
properties of the object fluid, and control of the regurgitation about a distributive-pouring 
device. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the lnvention]As explained above, according to this invention, it is possible to raise 
distributive-pouring processing efficiency according to the physical properties of the fluid used 
as the candidate for distributive pouring. 



[Translation done.] 



http://ww4.ipdI.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 12/7/2009 



JP,2003-028886,A [TECHNICAL PROBLEM] 



Page 1 of 3 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Description of the Prior Art]A distributive-pouring device is a device which attracts the fluid in a 
container and carries out the regurgitation of the fluid to 1 or two or more of other containers by 
a nozzle. At the time of fluid suction, a nozzle is inserted into an oil level and, specifically, 
suction of a fluid is made by carrying out suctioning operation of the distributive-pouring pump 
(syringe pump) connected to the nozzle. Incidentally, according to the oil-level descent 
accompanying fluid suction, a nozzle location is also followed and lowering controls are usually 
carried out. 

[0003]lmmediately after suctioning operation completion of a distributive-pouring pump, the 
inside of a nozzle still serves as negative pressure (it is low pressure from atmospheric 
pressure), and a fluid is succeedingly absorbed in a nozzle until the pressure in a nozzle 
therefore becomes close to atmospheric pressure. And when a pressure equilibrium is 
planned, it stops and suction completes movement of the fluid into a nozzle. In this case, it 
depends for a period (waiting period) until suction (movement) of a fluid is substantially 
completed from the suctioning operation completion time of a distributive-pouring pump on the 
physical properties (especially viscosity) of a fluid depending on suction quantity till then, a 
suction speed, etc. In the device, the syneresis timing which pulls up a nozzle upwards after 
suction on the assumption that the waiting period which can also attract such a fluid certainly 
was conventionally set up uniformly supposing the fluid with the highest viscosity. 
[0004]On the other hand, even if the discharge velocity and the amount of discharging (the 
amount of reversing operation performed in order to improve a liquid piece at the telophase of 
the air regurgitation is included) of a distributive-pouring pump are the same at the time of the 
regurgitation (case of the air regurgitation method mentioned especially later), By the 
difference in the physical properties (especially viscosity) of a fluid, a difference arises in actual 
discharge quantity in many cases. If viscosity is low, the direction which raised discharge 
velocity can shorten distributive-pouring processing time. However, in the device, the 
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discharge condition was conventionally set up uniformly supposing the fluid with the highest 
viscosity. 

[0005]As a regurgitation method, the air regurgitation method and the regurgitation method in 
liquid are known. In the state where other fluids are already poured into the discharge 
destination container, the aforementioned air regurgitation method is a method which performs 
the regurgitation rather than the oil level in the container concerned in the upper part, when 
carrying out the regurgitation of other fluids. According to this method, problems, such as 
contamination produced when the fluid in a container adheres to a nozzle tip, can be 
prevented. Since only the fluid to pour distributive^ has adhered to the nozzle tip, in the case 
of a disposable nozzle tip, reuse of a chip can be performed when pouring the same fluid 
distributively again. In the case of a non disposable nozzle tip, the washing process of a nozzle 
can be skipped. However, when the viscosity of the fluid which carries out the regurgitation is 
very high, it is difficult to secure distributive-pouring accuracy, or, generally it needs to make 
discharge velocity small. On the other hand, in the state where other fluids are already poured 
in into the discharge destination container, the aforementioned regurgitation method in liquid is 
a method which makes a nozzle (tip) advance into the oil level in the container concerned, and 
carries out the regurgitation of the fluid, when carrying out the regurgitation of other fluids. 
Even if the nozzle tip is not touching an oil level in front of the regurgitation, it is contained in 
the regurgitation method in liquid also when the oil level after the regurgitation becomes a 
position higher than a nozzle tip. According to this method, even if the viscosity of the fluid 
which carries out the regurgitation is high, the regurgitation can be performed comparatively 
smoothly and there is an advantage that a liquid piece is also good. However, when other 
fluids are already contained in the discharge destination container, other fluids in a container 
adhere to a nozzle tip, and, as a result, problems, such as contamination, arise, or processing 
of nozzle washing etc. becomes indispensable. 

[0006]Thus, although there are merits and demerits in two regurgitation methods, in the 
device, only one of methods is conventionally adopted for each device of every. The device 
indicated to JP,5-107174,A can be raised as a distributive-pouring device with a measurement- 
of-viscosity function. This device seems however, not to change an operating condition 
according to the measured viscosity. 

[0007]This invention is made in view of above-mentioned conventional SUBJECT, and the 
purpose is to raise distributive-pouring processing efficiency according to the physical 
properties of the fluid used as the candidate for distributive pouring. 
[0008]Other purposes of this invention are enabling it to reduce the suction treatment time of 
the fluid as much as possible according to the physical properties of the fluid used as the 
candidate for distributive pouring. 

[0009]Other purposes of this invention are setting up the operating condition at the time of the 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww4.ip.^ 12/7/2009 



JP,2003-028886,A [TECHNICAL PROBLEM] 



Page 3 of 3 



optimal regurgitation, and raising distributive-pouring accuracy by this according to the physical 
properties of the fluid used as the candidate for distributive pouring, and enabling it to reduce 
regurgitation processing time. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem](1) To achieve the above objects, this invention, A nozzle and 
a distributive-pouring pump connected via piping to said nozzle, A pressure sensor connected 
to said piping, and when making said nozzle advance into an oil level of an object fluid and 
attracting an object fluid, A syneresis timing determining means which judges syneresis timing 
which is based on a pressure wave form detected by said pressure sensor, and raises said 
nozzle after suctioning operation completion of said distributive-pouring pump, Said nozzle can 
pull up from said object fluid to an implication and said syneresis timing. 
[0011]According to the above-mentioned composition, when attracting an object fluid by a 
nozzle, syneresis timing of a nozzle is judged from a pressure wave form after suctioning 
operation completion of a distributive-pouring pump. Here, if it responds to the physical 
properties of an object fluid, and pressure wave forms after suctioning operation completion 
differ, respond to the pressure wave form and syneresis timing is judged, the minimum suction 
time can be set up according to viscosity of an object fluid. 

[001 2] Desirably, said syneresis timing determining means contains a means to calculate 
inclination of said pressure wave type after operation completion of said distributive-pouring 
pump, and a means to determine said syneresis timing when said inclination fulfills flattening 
conditions. 

[0013](2) To achieve the above objects this invention, A nozzle and a distributive-pouring 
pump connected via piping to said nozzle, A physical-properties estimation means which is 
based on a pressure wave form detected by said pressure sensor at the time of suction of a 
pressure sensor connected to said piping and an object fluid by said nozzle, and presumes the 
physical properties of said object fluid, According to said set-up discharge condition, said 
object fluid is breathed out including a discharge condition set part which sets up a discharge 
condition at the time of regurgitation of an object fluid by said nozzle according to said 
presumed physical properties. 
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[0014]Since according to the above-mentioned composition pressure wave forms at the time of 
those suction differ when the physical properties of an object fluid differ, it is based on the 
pressure wave form, the physical properties of an object fluid are presumed, and a suitable 
discharge condition is set up according to the physical properties. When presuming physical 
properties (especially viscosity) from a pressure wave form, it may be made to use 
characteristic quantity, such as a standup (rapid rise (return) period of a pressure) of falling in 
early stages of suction (between falling phases with a rapid pressure, or its rapid failure-of- 
pressure width), and a telophase of suction, or its rapid pressure-buildup width. 
[0015]Desirably, said discharge condition set part chooses a regurgitation method of either an 
air regurgitation method which separates said nozzle from an oil level and performs 
regurgitation, and a regurgitation method in liquid which contacts said nozzle on an oil level 
and performs regurgitation. In the case of said air regurgitation method, desirably said 
discharge condition set part Working speed of a distributive-pouring pump, At least one in an 
operation amount of a distributive-pouring pump, reversing operation start timing of a 
distributive-pouring pump, and the amount of reversing operation of a distributive-pouring 
pump is determined, and, in the case of said regurgitation method in liquid, at least one of the 
standby time to a syneresis after working speed of a distributive-pouring pump and operation 
of a distributive-pouring pump is determined. 

[0016]Usually, an air regurgitation method is chosen, and when especially viscosity is high, it 
may be made to choose regurgitation in liquid. In this case, exchange of a nozzle (or nozzle 
tip), nozzle washing, etc. are made if needed. Generally, if viscosity is low, discharge velocity 
will be enlarged, and discharge velocity will be made small if viscosity is high. Thereby, 
distributive-pouring processing speed improves. Here, conditions (inversion timing, the amount 
of reversing operation, etc.) of inversion suctioning operation in an air regurgitation completion 
time are also further included in a discharge condition. 

[0017](3) To achieve the above objects this invention, A nozzle and a distributive-pouring 
pump connected via piping to said nozzle, A pressure sensor connected to said piping, and 
when making said nozzle advance into an oil level of an object fluid and attracting an object 
fluid, A flattening stage judging means which is based on a pressure wave form detected by 
said pressure sensor, and judges a flattening stage of a pressure after suctioning operation 
completion of said distributive-pouring pump, A syneresis timing determining means which 
judges syneresis timing of said nozzle according to said flattening stage, A viscosity estimation 
means which presumes viscosity of said object fluid based on a period from after said 
suctioning operation completion to said flattening stage, According to said object fluid, said 
syneresis timing and said discharge condition are set up accommodative including a discharge 
condition set part which sets up a discharge condition of said object fluid according to said 
presumed viscosity. 
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[0018] 

[Embodiment of the lnvention]Hereafter, the suitable embodiment of this invention is described 
based on a drawing. 

[0019]The entire configuration of the distributive-pouring device concerning this invention is 
shown in drawing 1 as a block diagram. In drawing 1 , the nozzle 10 comprises the nozzle base 
14 and the nozzle tip 12 in this embodiment. The nozzle base 14 is constituted by the metal of 
pipe shape, etc., and the upper bed side of the nozzle tip 12 fits into the lower end side. The 
nozzle tip 12 is constituted by transparent members, such as resin, and it can detach and 
attach freely to the nozzle base 14 as mentioned above. The nozzle tip 12 is used as what is 
called a disposable type. 

[0020]The nozzle 10 constituted as mentioned above is connected to the distributive-pouring 
pump 18 via the piping 16. It is constituted by the air tube etc. and the piping 16 is constituted 
by the piston 24 at which the distributive-pouring pump 18 moves in the syringe 22 and its 
inside. If the pressure in the nozzle 10 will increase, the regurgitation of a fluid will be 
performed, if the piston 24 is advanced to the syringe 22, and the piston 24 is retreated to the 
syringe 22 on the other hand, the pressure in the nozzle 10 will become low, namely, it will 
become negative pressure, and suction of a fluid will be performed. 
[0021]ln this embodiment, the pressure sensor 20 is connected to the piping 16, and it is 
outputted to the control section 32 which the signal outputted from the pressure sensor 20 
mentions later via the sensor signal output circuit 26. 

[0022]The distributive-pouring pump 18 is driven by the pump drive part 28, and the pump 
drive part 28 is controlled by the control section 32. The nozzle transportation part 30 conveys 
the three dimensional direction of the nozzle 10, and this nozzle transportation part 30 is also 
controlled by the control section 32. 

[0023]ln this embodiment, the viscosity table 34 connected to the control section 32 is a table 
for determining the viscosity of a fluid according to period deltat mentioned later (presumption), 
and uses for and explains drawing 4 later about the example. The discharge condition table 36 
is a table for setting up a discharge condition according to the viscosity of the determined fluid, 
and uses for and explains drawing 5 later about the example. 

[0024]ln the distributive-pouring device constituted as mentioned above, the fluid (object fluid) 
100 accommodated in the container 6 by the nozzle 10 is attracted. This is shown by the 
numerals 100A in drawing 1 . The attracted fluid 100A is breathed out in other containers 8. 
Under the present circumstances, depending on the case, other fluids 102 are beforehand 
breathed out in other containers 8. As a regurgitation method of the fluid 1 00A, the air 
regurgitation method mentioned above or the regurgitation method in liquid can be chosen in 
this embodiment. 

[0025]Operation and the pressure wave form of a distributive-pouring pump match, and are 
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shown in drawing 2 . In drawing 2 , (A) shows operation of the distributive-pouring pump 18 
shown in drawing 1 , and the portion into which the waveform rose in the figure shows the 
period when the distributive-pouring pump 18 is performing suctioning operation. The pressure 
wave form shown in (B) shows the pressure variation at the time of suction observed by the 
pressure sensor 20 shown in drawing 1 . In here, A shows the timing of a suctioning operation 
start of the distributive-pouring pump 18, B shows the finishing timing of the suctioning 
operation of the distributive-pouring pump 1 8, and C shows the return timing in which the 
pressure wave form carried out flattening. 

[0026]Namely, in the case where a fluid with a certain viscosity is attracted as shown in 
drawing 2 (B), A pressure will fall in the negative pressure direction from immediately after the 
suctioning operation start rapidly, a pressure will decrease with fixed inclination after that, a 
pressure will rise rapidly in the atmospheric pressure direction with the end of suctioning 
operation, and it will converge gently-sloping to fixed negative pressure after that. In this case, 
deltat shows the return period until a pressure carries out flattening and returns after the end of 
suctioning operation. 

[0027]The timing which pulls up a nozzle from the fluid which the above-mentioned return 
period deltat was specified and became a candidate for suction in this embodiment based on 
the return period deltat, for example, That is, the physical properties of the fluid which 
syneresis timing was determined and became a candidate for suction based on the return 
period deltat, especially viscosity are presumed. And the discharge condition of the optimal 
fluid concerned is set up according to the viscosity. 

[0028]That is, return period deltat is greatly dependent on the viscosity of the fluid used as the 
candidate for suction, when viscosity is high, return period deltat becomes long, and when 
viscosity is low, return period deltat becomes short. Then, the viscosity of a fluid is presumed 
by the return period deltat. Of course, the return period deltat can presume the viscosity of a 
fluid with sufficient accuracy by referring to the value of deltat, after taking those known 
parameters into consideration in order to be dependent on a suction speed, suction quantity, 
etc. 

[0029]ln this embodiment, although viscosity is presumed with it with reference to return period 
deltat as mentioned above, As other characteristic quantity which carries out the index of the 
physical properties of a fluid, as shown in drawing 2 , the pressure reduction width b at the time 
of falling at the time of the early stages of suction, pressure-buildup width b' at the standup 
time of the pressure after the end of suction, etc. can also be used, and they are also available 
as a function of viscosity. It may be made to presume viscosity with more sufficient accuracy 
combining two or more characteristic quantity. 

[0030]To the suction quantity mentioned above and a suction speed being known, although the 
viscosity of a fluid is strange, Syneresis timing etc. were determined on the assumption that 
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the highest viscosity assumed in the former, but according to this embodiment, strange 
viscosity is presumed and there is an advantage that it can determine the optimal syneresis 
timing. It is possible to set up the operating condition of the optimal regurgitation value 
according to the presumed viscosity so that it may explain in full detail behind. 
[0031 ]An example of the technique for determining the above-mentioned return period deltat is 
shown in drawing 3 . In drawing 3 , the pressure wave form from suctioning operation finishing 
timing to return timing is shown selectively. The difference of the pressure value measured for 
every predetermined sampling period within this period calculates, and it is judged as that in 
which the pressure carried out flattening with the time of that difference becoming smaller than 
the predetermined decision value K. Absolute value deltaP of two pressure P. in two adjoining 

timing, a certain timing T. and T. +1> and P j+1 specifically calculates, Return timing is determined 

with the time of the deltaP becoming smaller than the decision value K, and return period deltat 
is determined simultaneously with this. Of course, the technique shown in drawing 3 is an 
example, and can also use other techniques besides this. Anyway, when the conditions 
regarded as supervising the inclination of a pressure wave form and the inclination being flat 
are fulfilled, it is desirable to judge return timing. 

[0032]The example of the viscosity table 34 shown in drawing 1 is shown in drawing 4 . This 
viscosity table 34 is a table for determining viscosity from the above-mentioned return period 
deltat in the case of a certain suction quantity and a certain suction speed, and suction 
quantity, a suction speed, and viscosity according to the combination of return period deltat are 
table-ized. Of course, it may be made to ask for viscosity by a functional form. If suction 
quantity, a suction speed, etc. are always constant, viscosity can also be determined as a 
meaning from return period deltat. 

[0033]lncidentally, as for such a table, it is desirable for an experiment etc. to determine 
beforehand. 

[0034]The example of the discharge condition table 36 shown in drawing 1 is shown in drawing 
5. This discharge condition table corresponds to the above air regurgitation, and is a table 
where the regurgitation stroke (discharge quantity) was matched for every combination of 
discharge velocity, viscosity, and the amount of target distributive pouring (discharge quantity). 
As for such a table, it is desirable to create by experiment etc. beforehand like the above- 
mentioned viscosity table 34. It may be made for the functional form which made the 
parameter discharge velocity, viscosity, and the amount of target distributive pouring without 
also being able to constitute a discharge condition table incidentally on the assumption that it if 
discharge velocity is constant, and being based on a table format to determine a regurgitation 
stroke. 

[0035]lncidentally, in this embodiment, when the control section 32 determines a discharge 
condition and viscosity is beyond a predetermined value, the regurgitation in liquid is chosen, 
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and when other, the air regurgitation is chosen. When the air regurgitation is chosen, it opts for 
the regurgitation stroke (and discharge velocity) according to the discharge condition table 36. 
When the regurgitation in liquid is chosen, the regurgitation stroke according to the amount of 
target distributive pouring is set as a meaning, and discharge conditions, such as standby time 
from discharge velocity and pump operation finish to the syneresis of a nozzle tip, are 
determined according to the presumed viscosity. In this embodiment, when performing the air 
regurgitation, the reversing operation of the distributive-pouring pump 18 is made at the time of 
regurgitation completion, and it is controlled so that a liquid piece becomes better by this. Also 
in this case, it is desirable that it is made to determine according to the presumed above- 
mentioned viscosity about the timing of that reversing operation start, its operation amount, 
etc. 

[0036]lncidentally, since such reversing operation is that to which only a minute stroke is 
performed, it is good also as fixed conditions for not being based on viscosity about it. 
[0037]Next, it explains, referring to drawing 1 f or the example of the distributive-pouring device 
shown in drawing 1 using drawing 6 of operation. 

[0038]First, in S101, the nozzle 10 is positioned on the container 6 which accommodated the 
fluid 100 used as the candidate for suction, and the nozzle 10 is pulled down caudad. In S102, 
predetermined oil-level detection is performed, and when the tip of the nozzle 10 advances 
about 2 mm under the oil level of the fluid 100, for example, descent of the nozzle 10 is 
stopped. 

[0039]ln S103, the suctioning operation of the distributive-pouring pump 18 is started. The fluid 
100 will specifically be absorbed via the tip opening by this in the nozzle tip 12 in the nozzle 
10. 

[0040]ln this case, although an oil level descends in connection with that suction, in this 
embodiment, the lowering controls of the position of the nozzle 10 accompanying descent of 
that oil level are made in S104. 

[0041]ln S105, when it is judged that suction of the fluid 100 completed only predetermined 
suction quantity, the suctioning operation of the distributive-pouring pump 18 is completed. 
[0042]Then, in S106, as drawing 2 (B) showed, change of the pressure wave type after the 
end of suctioning operation is supervised, and it is judged sequentially whether a pressure 
gradient fulfills flattening conditions. As specifically shown in drawing 3 , when difference value 
deltaP of the pressure for every fixed time is compared with the decision value K and the 
difference value deltaP becomes smaller than the decision value K, it is judged with return 
timing, and the nozzle 10 can pull up up by S107 by making the return timing into syneresis 
timing. Thus, since it is possible to pull up the nozzle 10 promptly with the time of a pressure 
returning to a predetermined value, the minimum nozzle waiting period can be set up 
according to the viscosity of a fluid, and it is possible to aim at reduction of suction time. 
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[0043]ln the above S107, by referring to the viscosity table 34 mentioned above from return 
period deltaT with the nozzle rise, the viscosity of a fluid is presumed and a discharge 
condition is further set up by the discharge condition table 36 etc. according to the presumed 
viscosity. This is performed by the control section 32. In this case, in the case of selection of 
regurgitation methods, such as an air regurgitation method mentioned above to the discharge 
condition, and a regurgitation method in liquid, and the air regurgitation, In the case of [, such 
as discharge velocity, stroke quantity at the time of the regurgitation, and inversion suctioning 
operation conditions, ] the regurgitation in liquid, the conditions of everything that is called the 
standby time to discharge velocity and a nozzle-tip syneresis, etc. are included. 
[0044]Anyway, since the viscosity of a fluid serves as known, the optimal discharge condition 
according to the viscosity will be chosen. 

[0045]ln S108, the nozzle 10 is conveyed, it is positioned on the container 8 of the 
regurgitation point, and the nozzle 10 is pulled down caudad after that. In S109, according to 
the regurgitation method selected by S107, the nozzle 10 is positioned on an oil level (i.e., the 
air), or the tip of the nozzle 10 is positioned in liquid. 

[0046]Discharging of the distributive-pouring pump 18 is started and the flattery rise of the 
nozzle 1 0 is carried out upwards with the rise of an oil level by S1 1 1 after that S1 10 if needed. 
Of course, when performing the air regurgitation further rather than a gone up part of an oil 
level in the upper part, the process of S1 1 1 is unnecessary. 

[0047]ln S112, discharging of the distributive-pouring pump 18 is ended with the time of it 
being judged that the fluid of the amount of target distributive pouring, i.e., target discharge 
quantity, was breathed out. 

[0048]ln S113, it is judged according to the regurgitation in liquid, or the air regurgitation 
whether inversion suctioning operation is made to perform. In the case of the air regurgitation, 
in S114, operation of the distributive-pouring pump 18 is converted into suctioning operation 
for the liquid piece at the tip of a nozzle tip, and the inversion suctioning operation concerned 
is completed in S1 15 after that. 

[0049]ln S1 16, when it is judged whether the re-regurgitation about the same fluid is performed 
and it continues such distributive-pouring operation by the nozzle 10, repeat execution of each 
process from the above S108 is carried out, and discharging is performed also in such a case 
according to the discharge condition set up by S107. 

[0050]ln S1 17, processing of exchange of the nozzle tip 12, etc. is made if needed, and this 
routine is completed after that. And repeat execution of each process from S101 is carried out 
again if needed. In the above-mentioned embodiment, although the disposable type nozzle tip 
12 was used, when, using a non disposable type nozzle, of course, the same technique as the 
above can be applied. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a block diagram showing the suitable embodiment of the distributive-pouring 
device concerning this invention. 

[Drawing 2] lt is a figure showing the relation of operation and the pressure wave form of a 
distributive-pouring pump. 

[Drawing 3] lt is an explanatory view showing the judgment method of pressure-return timing. 

[Drawing 4] lt is a figure showing the example of a viscosity table. 

[Drawing 5] lt is a figure for explaining the example of a discharge condition table. 

[ Drawing 6] It is a flow chart which shows the example of a distributive-pouring device of 

operation. 

[Description of Notations] 

1 0 A nozzle and 1 2 [ A piston, 26 sensor-signal output circuit, 28 pump drive parts, and 30 / A 
nozzle transportation part and 32 / A control section and 34 / A viscosity table and 36 / 
Discharge condition table. ] A nozzle tip and 16 Piping and 18 A distributive-pouring pump, 20 
pressure sensors, 22 syringes, and 24 
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